A gas-chromatographic method for the diagnosis of urinary tract infections caused by Escherichia coli and Klebsiella sp. is described. A total of 96 urine samples from individuals with clinical symptoms of urinary tract infection or pyrexia of unknown origin were tested by conventional and gas-chromatographic methods for bacteriurea. The gas-chromatographic method showed complete agreement with the conventional method in diagnosing all of 16 cases of bacteriurea caused by E. coli and 4 cases caused by Klebsiella sp. The remaining two cases of bacteriurea, caused by other bacteria, were not detected by the gaschromatographic method.
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Escherichia coli is the organism that is most commonly responsible for urinary tract infections (UTIs) (18, 21) ; the next most common is Klebsiella sp. The source of infection is considered to be endogenous in origin. Several bacteriological and chemical methods of detecting bacteriurea have been advocated (11, 16, 20, 22) . Cecchini and O'Brien (7) and Newman and O'Brien (19) have described a gas-chromatographic (GC) method of identification of E. coli. The method is based on the concept of Eijkman, and E. coli is detected by the presence of metabolically produced ethanol in the medium. We have recently described a GC method for the identification of Klebsiella sp. (14a) . In this paper, we report the application of both of these techniques to the diagnosis of UTIs caused by E. coli and Klebsiella sp.
MATERIALS AND METHODS
Conventional method. Mid-stream urine specimens were collected from % patients at JA Group Hospital, Gwalior, India, who had complaints of UTIs or pyrexia of unknown origin. The samples were cultured on blood agar and MacConkey agar for routine diagnosis of significant bacteriurea (8) .
GC method. For the detection of E. coli in urine, samples were cultured in M-9 salt mixture medium (M-9L) as described previously (19) (1, 14) . These techniques, apart from being faster, can replace conventional methods in specific cases. Hayward and Jeavons (12) have used headspace GC techniques for the detection of UTIs caused by E. coli and Proteus sp. They stressed the need for more extensive trials of the method in other laboratories. The application of GC techniques for the detection of UTIs caused by a variety of other organisms is also lacking. Our report of a GC method of identification of Klebsiella sp. is based on the organism's property of fermenting adonitol to yield ethanol (10) and its resistance to carbenicillin (14) . This property has been used in the conventional selective medium for the primary identification of Klebsiella sp. (3, 9) .
In earlier studies on a GC presumptive test for coliforms in water, Newman and O'Brien (19) have observed other peaks, including peaks for acetic acid and ethanol. They concluded that the peak for acetic acid and other peaks are of no significance for the identification of E. coli. In our study, the chromatographic conditions were optimized to yield only the ethanol peak.
Bacteriurea in a concentration of 105 organisms per ml is described as true urinary infection (13) which correlates very well with the clinical symptoms of UTI. E. coli and Klebsiella sp. in concentrations of 105 organisms per ml produce ethanol in M-9L and M-9A media, respectively, in 5 h. Ethanol at 80 ppm (jig) in the medium, giving a peak height of 45 mm, is considered significant. By these criteria, all 16 strains of E. coli and 4 strains of Klebsiella sp. causing bacteriurea were correctly detected by the GC method. Although there have been reports of occasional strains of Klebsiella which can grow at 44°C (2, 15, 19) , none of these four isolates showed any significant growth at 44°C. None of the 74 urine specimens with no bacteriurea or insignificant bacteriurea were mistaken for specimens with significant bacteriurea. Hence, this GC method can be used as valuable aid for the rapid detection of significant bacteriurea caused by E. coli and Klebsiella sp.
It is evident from the data presented that the GC technique as described above can easily be adapted for rapid diagnosis of significant bacteriurea caused by E. coli and Klebsiella sp. The test can be extended to apply to direct sensitivity testing of urine samples from patients with UTIs, and the appropriate antibiotic therapy can be started within 6 h. In this study we did not come across any mixed infection by E. coli and Klebsiella sp. or any other organisms associated with any one of these. For the detection of mixed infection by E. coli and Klebsiella sp., the technique can easily be applied. 
